Introduction
============

Most countries in the World Health Organization (WHO) African Region are experiencing a rapid increase in noncommunicable diseases.[@R1]^--^[@R4] This increase could have a devastating effect on a region with significant resource constraints, because of the costly and resource demanding health-care provision needed to treat many of these diseases. For example, some of these diseases can cause end-stage organ failures and the standard treatment for such indication is donation of organ(s) or tissue(s) for transplantation. A treatment is not only costly, but also requires skilled health professionals, infrastructure, equipment and legal frameworks. The need for appropriate treatment interventions for organ failures in the region is underscored by the high prevalence of chronic kidney disease, which often leads to lethal kidney failure if untreated, in the general population. Estimates from a systematic review showed that between 2012 and 2016, the prevalence in adults varied from 10.4% in southern Africa, to 14.4% in eastern Africa, 16.0% in central Africa and 19.8% in western Africa.[@R5] Deaths caused by renal failure in the region are also high. For example, a 10-year audit of a hospital in Cameroon showed a high proportion (44.9%; 297/661) of people on maintenance haemodialysis had died.[@R6]

In recent years, human organ transplant outcomes have improved due to better surgical techniques, organ preservation, immunosuppression and antimicrobial therapies.[@R7] However, for the subset of the African population, who might be considered medically suitable for transplantation, this treatment is still inaccessible. The lack of transplant specialists, health facilities, capacity to achieve acceptable graft outcomes, as well as the affordability of surgery and subsequent lifelong immunosuppression treatment for the patients are major barriers.[@R8] Furthermore, patients' cultural and religious attitudes towards organ donation and trust in the health system may affect the demand for transplantation.

The World Health Assembly (WHA) has adopted two resolutions and a guidance document regarding the availability, safety and appropriate use of organs and tissues: the resolutions on *Human organ and tissue transplantation* (WHA57.18 and WHA63.22);[@R9]^,^[@R10] and the accompanying document *WHO guiding principles on human cell, tissue and organ transplantation*.[@R11] In addition, the United Nations (UN) General assembly has adopted the resolution *Strengthening and promoting effective measures and international cooperation on organ donation and transplantation to prevent and combat trafficking in persons for the purpose of organ removal and trafficking in human organs*.[@R12] These resolutions and guiding principles urge Member States to take provisions for the availability and safety of organ and tissue donations and transplantations.[@R9]^--^[@R11] Furthermore, the Declaration of Istanbul on Organ Trafficking and Transplant Tourism recommends that all countries need a legal and professional framework to govern organ donation and transplantation activities, as well as a transparent regulatory oversight system that ensures donor and recipient safety and the enforcement of standards and prohibitions on unethical practices.[@R13] At the regional level, the Abuja Declaration gives recommendations regarding preventive activities and transplantation for end-stage renal diseases in Africa.[@R14]

Organ transplantations have been done in the African Region since 1967, when the first heart transplant ever was performed in South Africa.[@R15] Since then, other countries in the region have established functional organ transplant programmes. In these countries, there is at least one kidney transplant centre with the capacity to perform kidney transplantation and post-transplant management of recipients within the country's borders.[@R16] Data from Nigeria show that between 2000 and 2010, a total of 143 kidney transplantations from living donors were performed in five transplants centres,[@R17] while data from Ghana show that 17 kidney transplants from living donors were performed between 2008 and 2014.[@R18] In Ghana, a national registry for end-stage kidney disease and kidney transplantation was established in 2015.[@R18] In 2013, the South African Transplant Society invited 10 countries from sub-Saharan African (Cameroon, Ethiopia, Ghana, Kenya, Malawi, Nigeria, Rwanda, Senegal, Sudan, Tunisia, and Zambia), which had the need and ability to develop a transplant programme, to attend a Global Alliance on Transplantation meeting in Durban, South Africa. Of the invited countries, five countries (Ghana, Kenya, Nigeria, Sudan and Tunisia) performed living-related donor transplantation in 2012. South Africa was the only country where both living and deceased donor kidney transplantations have been performed.[@R19]

Here we assess the level of implementation of the resolutions adopted by WHA[@R9]^,^[@R10] and the UN General Assembly,[@R12] pertaining to organ and tissue donations and transplantations in all 47 countries in the WHO African Region. We also propose actions to be taken by countries and partners in the region to strengthen their capacity of performing donations and transplantation of human organs and tissues.

General overview
================

We assessed the situation of organ and tissue donations and transplantations through a survey covering all of the 47 countries in the WHO African Region. From September 2016 to December 2018, we sent out a questionnaire by email to relevant authorities in each country. The questionnaire covered legal, organizational and financial topics regarding transplant centres and activities. Respondents from 33 countries filled out the questionnaire: six (18.2%) countries from central Africa (Angola, Burundi, Chad, Cameroon, Congo and Gabon), 15 countries (45.5%) from Eastern and Southern Africa (Comoros, Eritrea, Eswatini, Ethiopia, Kenya, Madagascar, Mauritius, Mozambique, Namibia, Rwanda, Seychelles, South Sudan, United Republic of Tanzania, Uganda and Zimbabwe) and 12 countries (36.3%) from Western Africa (Algeria, Benin, Burkina Faso, Cabo Verde, Côte d\'Ivoire, Ghana, Guinea, Guinea Bissau, Mali, Nigeria, Senegal and Sierra Leone). Three of the responding countries (Ethiopia, Kenya and Nigeria) were used to provide data to the Global Observatory on Donation and Transplantation. For the 14 countries that did not fill out the questionnaire, only South Africa was providing its data to the global observatory on a regular basis, while respondents of the other countries lacked knowledge and/or ownership of transplant programmes in their countries.

We identified several challenges in organ and tissue donations and transplantations that countries in the African Region are facing. Examples of these challenges are: (i) insufficient legal requirements and weak regulatory frameworks; (ii) lack of access to transplantation centres due to the absence of appropriate infrastructure; (iii) insufficient technical expertise, including competent human resources and technology; (iv) unavailability for immunosuppressive agents; and (v) lack of funding for such programmes.[@R8]^,^[@R18]^,^[@R20]^,^[@R21] [Table 1](#T1){ref-type="table"} summarizes the situation of organ and tissue donations and transplantations in the assessed countries.

###### Situation of organ donation and transplantations in the WHO African Region, September 2016 to December 2018

  Indicator                                                                                       No.   Countries
  ----------------------------------------------------------------------------------------------- ----- ----------------------------------------------------------------------------------------------------------------------------------------------
  **Countries with functional transplantation programmes**                                              
  Functional transplantation programmes from living donors                                        7     Algeria, Côte d'Ivoire, Ethiopia, Kenya, Namibia, Nigeria, Uganda
  **No. of transplant centres in the region**                                                           
  Kidney centres                                                                                  35    Algeria, Côte d'Ivoire, Ethiopia, Kenya, Namibia, Nigeria, Uganda
  Corneal centres                                                                                 17    Algeria, Kenya
  Bone marrow centres                                                                             5     Algeria
  Liver centres                                                                                   3     Algeria
  Heart centres                                                                                   2     Namibia, Uganda
  **Countries having legal requirements**                                                               
  Legal requirements in place covering organ donations and/or transplantations                    13    Algeria, Burkina Faso, Comoros, Côte d\'Ivoire, Ethiopia, Kenya, Mauritius, Namibia, Nigeria, Rwanda, Senegal, Uganda, Zimbabwe
  Governments intended to adopt new legal requirements                                            8     Cameroon, Chad, Eswatini, Ghana, Guinea, Madagascar, Mali, Mozambique
  No legislations in place                                                                        12    Angola, Benin, Burundi, Cabo Verde, Congo, Eritrea, Gabon, Guinea Bissau, Seychelles, Sierra Leone, South Sudan, United Republic of Tanzania
  Legal requirements in place to inform living donors on the risks of the operation               10    Algeria, Comoros, Ethiopia, Kenya, Mali, Nigeria, Rwanda, Senegal, Seychelles, Uganda
  Legal restrictions on the coverage of donation costs for living donors                          4     Comoros, Mali, Rwanda, Senegal
  Legal requirement to follow-up on the outcomes of living donors                                 5     Algeria, Ethiopia, Mali, Senegal, Seychelles
  Legal requirement to provide care to living donors in case of adverse or medical consequences   4     Algeria, Ethiopia, Senegal, Seychelles
  Prohibition of organ trafficking/transplant commercialization                                   9     Algeria, Burkina Faso, Comoros, Côte d'Ivoire, Mali, Namibia, Nigeria, Rwanda, Senegal
  Legal permit and regulation of financial incentives for living donors                           0     None
  Import or export of organs authorized                                                           3     Ghana, Namibia, Rwanda
  Import or export of organs explicitly prohibited                                                3     Algeria, Burkina Faso, Seychelles
  Legal requirements for organ and tissue donations from living donors^a^                         11    Algeria, Burkina Faso, Comoros, Côte d\'Ivoire, Kenya, Mali, Nigeria, Rwanda, Senegal, Seychelles, Uganda
  **No. of countries having an organization and management system**                                     
  Authorization for transplant services                                                           13    Algeria, Burkina Faso, Comoros, Côte d\'Ivoire, Ethiopia, Ghana, Guinea, Kenya, Madagascar, Mali, Senegal, Uganda, Zimbabwe
  Ethics Committees at the national or local level                                                11    Algeria, Burkina Faso, Comoros, Côte d'Ivoire, Ethiopia, Gabon, Kenya, Mali, Nigeria, Rwanda, Senegal
  Government recognized authority at the national level                                           7     Algeria, Côte d'Ivoire, Ethiopia, Ghana, Mali, Senegal, Uganda
  Setting up protocols, guidelines, recommendations                                               6     Algeria, Comoros, Côte d\'Ivoire, Ethiopia, Mali, Senegal
  Transplant follow-up registries for post-transplant living donor and for recipients             5     Algeria, Côte d\'Ivoire, Ethiopia, Namibia, Uganda
  Affiliation with an international organ allocation organization                                 0     None
  Cooperation framework to allow transplantation abroad                                           6     Algeria, Côte d'Ivoire, Ethiopia, Kenya, Namibia, Uganda
  Training programme for staff in place                                                           2     Côte d'Ivoire, Ethiopia
  **Source of funding^b^**                                                                              
  Public                                                                                          6     Algeria, Comoros, Ethiopia, Ghana, Mali, Seychelles
  Private                                                                                         1     Côte d'Ivoire
  Public and Private                                                                              2     Namibia, Uganda
  Not specified                                                                                   5     Eswatini, Gabon, Kenya, United Republic of Tanzania, Zimbabwe

^a^ Includes written consent of the donor, ethical committee approval, psychiatric evaluation of the donor, judicial approval and external medical advice.

^b^ Only 14 countries provided information about funding.

Legal and regulatory frameworks
===============================

We found that some countries had legal requirements in place for organ and tissue donations from living donors, such as written consent and ethical committee approval. Eleven countries have a law prohibiting organ trafficking, nine countries have banned transplant commercialization and three countries forbid organ import and export. Most countries did not yet establish a specific or comprehensive legislation. For instance, some legal requirements were in place only for living donors, but not for recipients and deceased donors. Among these countries, governments intended to adopt new legal requirements in eight countries. In Kenya, the health ministry had drafted new legislation, which covers the donation of organs and tissues from both living and deceased donors.

The weak regulatory frameworks observed in these countries are often insufficient to ensure the effective regulatory oversight needed for the implementation of quality standards for organ transplantation. The assessment showed that transplantation activities in the region are in its infancy and solid legal and regulatory frameworks need to be established. The development and implementation of such frameworks can contribute to mitigate the major concern of the commercial transaction involved in most live unrelated donors for renal transplants in low- and middle-income countries.[@R20]^,^[@R22]

National capacity
=================

We only identified 62 transplant centres across seven countries in the region, including centres for kidney, heart, cornea, liver and bone marrow transplantations. Survey participants responded that, in general, the need for transplantation was important for patients, but the issue was the consent of a living donor for organ donation. We noted that about 350 kidney transplants from living donors were performed in four countries with transplantation centres ([Table 2](#T2){ref-type="table"}). In contrast to other WHO regions, kidney transplantations from deceased donors were not performed in the region, except in South Africa.

###### Kidney transplant activities per country having reported functional programmes in the WHO African Region

  Country         No.      Activity
  --------------- -------- ----------------------------------------------------------------------------------------------------------
  Côte d'Ivoire   15       Single kidney transplants from related living donors
  Ethiopia        12       Single kidney transplants (8 from related living donors and 4 from unrelated living donors)
  Kenya           45       Kidney transplants from related living donors
  Nigeria         \> 270   At least 120 kidney transplants from related living donors and at least 150 from unrelated living donors

In the few countries having transplant centres, the national programmes donation and transplantation of organs and tissues were not consolidated. Indeed, these programmes had generally inadequate infrastructures, insufficient institutional support, lack of technical expertise, including competent human resources and technology. In addition, most transplant centres are located in major urban centres or capital cities, which could be an access barrier to treatment. Furthermore, the lack of public education, awareness and motivation for organ donation in most countries, especially in those with many religious, cultural, and social traditions, can create barriers to access donation and transplantation services.

Organization and management
===========================

Effective organization and management are key elements to successful transplantation programmes. The assessment showed that most countries with a transplantation programme have not yet established functional coordination mechanisms for the programmes. Examples of these functions are: authorization for transplant services; ethics committees and government recognized national authority; setting up protocols, guidelines; recommendations for health-care workers and national health authorities; and transplant follow-up for post-transplant living donors and recipients. In addition, the treatment is not yet sufficiently integrated into national health development programmes and the collaboration between African countries is limited. Only seven countries (Algeria, Côte d'Ivoire, Ethiopia, Ghana, Mali, Senegal and Uganda) have established authorities at the national level responsible for overseeing transplant activities. In Kenya, a department integrating the national management of tissues, organs and blood transfusion was created in 2018. Furthermore, since the demand is higher than the supply, six countries (Algeria, Côte d'Ivoire, Ethiopia, Kenya, Namibia and Uganda) established a cooperation framework or agreement with partners to allow patients to be transplanted abroad.

We found an insufficient multisectoral response to organ and tissue donations and transplantations, such as public education and awareness campaigns, engaging other development sectors in addressing transplantation issues and mobilizing adequate resources in the region. Other sectors, except health, had little involvement in transplantations issues. The assessment also revealed an absence of a strategic guidance at the regional level.

One of the challenges we identified for the establishment of transplantation programmes in the African Region was the limited data to monitor organ and tissue transplants to inform policy-making. Indeed, most countries did not include performance indicators related to organ and tissue donation and transplantation in their national health information systems. In addition, these countries did not conduct surveys to collect data on donations and transplantations, leading to a lack of accurate, reliable and real-time information in the region.

Economic aspects
================

The relatively modest expenditure on health care by governments, seen in most low- and middle-income countries, contributes to the low transplantation activity. In addition to the legal, technical and organizational issues, the high cost of organ transplantations and immunosuppression therapies, coupled with inadequate financial coverage in most countries, are also barriers to equitable access to these medical procedures. The assessment showed that financial resources for organ and tissue donations and transplantations came from public sources in six countries (Algeria, Comoros, Ethiopia, Ghana, Mali and Seychelles) while recipients were responsible for paying for post-transplant care and drugs in 14 countries (Burkina Faso, Côte d\'Ivoire, Ethiopia, Gabon, Ghana, Guinea, Kenya, Madagascar, Mali, Namibia, Nigeria, Rwanda, Uganda and Zimbabwe) including for procedures done outside these countries. Furthermore, living donors had to pay for follow-up care in eight countries (Burkina Faso, Gabon, Guinea, Kenya, Madagascar, Namibia, Uganda and Zimbabwe). Only in Algeria, all transplant recipients had access to immunosuppressive agents and other medicines free of charge.

To improve financial risk protection and access to high quality and safe organ donations and transplantations, the Abuja Declaration, which urged countries to allocate at least 15% of their annual budget to the health sector, should be effectively implemented to contribute to the attainment of universal health coverage.[@R23]

Conclusion
==========

The present assessment provided an overview of the current situation of organ and tissue donations and transplantations in the African Region and can serve as the baseline for WHO support to countries. The findings indicate a large variation between countries in terms of their capacity to provide for patients who need this type of treatment. The limited overall capacity for organ and tissue donations and transplantations in the region calls for consolidated efforts to strengthen legal frameworks and management and monitoring systems, as well as funding. Our results show that countries in the WHO African Region have a long way to go in meeting the goals set in the *WHO guiding principles on human cell, tissue and organ transplantation* and related WHA resolutions.[@R9]^--^[@R11]

Indeed, the region faces several key challenges, most of which can be met by (i) strengthening legal and regulatory frameworks of organ and tissue donation and transplantation; (ii) investing in strengthening currently weak health systems to ensure that donors and recipients receive high quality care during the transplant procedure, as well as follow-up care; (iii) boosting the regional capacity through the international cooperation and intercountry learning, including the development of a national strategy for donation and transplantation of human organs and tissues.
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